REMARKS 



By this Amendment, claims 7-10 have been amended. Thus, claims 1-10 remain pending 
in the present application. 

Applicant acknowledges with appreciation the Examiner's indication of allowable subject 
matter in dependent claim 7. Applicant submits, however, that claims 1-6 and 8-10 are also 
patentably distinguishable over the prior art of record, as explained below. 

Claims 1, 2, 3, 4, 6 and 8 have been rejected under 35 U.S.C. § 102(e) as being 
anticipated by Lin, U.S. Patent No. 6304,440 Bl. Also, claims 5, 9 and 10 have been rejected 
under 35 U.S.C. § 103(a) as being unpatentable over Lin in view of Lin, U.S. Patent No. 
6,304,440 Bl. 

Lin issued as a patent on June 26, 2001, and can only be relied upon as prior art in the 
U.S. as far back as its U.S. filing date of August 18, 1999, which is after the June 24, 1999 filing 
date of Japanese Patent Application No. 1 1-177730, to which priority is claimed in the present 
application. 

To eliminate Lin as prior art against the present application, therefore. Applicant submits 
herewith a verified translation of the priority document to thereby perfect the claim for priority. 

Since Lin does not constitute prior art against the present application, withdrawal of the 
rejections is respectfiilly requested. 

As all of pending claims 1-10 have been demonstrated to be allowable over the prior art of 
record. Applicant fiirther submits that the present application is currently in condition for 
allowance. Early and favorable reconsideration in this regard is courteously solicited. 
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Respectfully submitted, 



Steven I. Weisburd 

Registration No.: 27,409 

DICKSTEIN SHAPIRO MORIN & 
OSHINSKY LLP 

1177 Avenue of the Americas 

41st Floor 

New York, New York 10036-2714 



^7 



APPENDIX B 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 
37 C.F.R. § 1.121(b)(iu) AND (c)(ii) 



00043003;! 



PORTABLE INFORMATION RADIO TERMINAL DEVICE 
AND MANUFACTURING METHOD THEREOF 



BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention relates generally to a portable 
information radio tenninal device or a personal digital 
assistance (PDA) and a manufacturing method thereof. More 
particularly, the invention relates to a portable information 
radio terminal device and a manufacturing method thereof, which 
can effectively prevent peeling off, breakage or so forth of 
electrical connecting portion of an electronic par^^^ounted 
on a printed circuit board in a device casing. 
Description of the Related Art 

Conventionally, as shown in Figs. 3A and 3B, a printed 
board 12 incorporated in a portable information radio terminal 
device 11 is secured in a device casing by screws 15 and bosses 
17. Accordingly, when an impact is exerted on the portable ^ 
information radio terminal device 11, portions^secured by the 
screws cannot j^ ollow - ^ith vibration -e^^-defle ction of th e print ed-^ 



t] 



Wrcuit b oarcl l2 Caused-b^Laxe^ ^ion e f the impact ^te-eaus^s tress 
concentration about the portions secured by the screws to 
amplify vibration or deflection of the printed board 12. As 

^ a 

a result, peeling can be caused in .solder ball (electrical 
connecting portion) of a chip size package (CSP) mounted on 
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the printed board 12 • 

In Japanese Unexamined Utility Model Publication No. 
Showa 58-162689, the following technology has been disclosed. 
Disclosed in the above-identified publication is a printed 
5 board support structure of an electronic equipment, in which 
a printed board mounting a printed wiring and various parts, 
such as relays and so forth, is rigidly fixed in a casing. 
Elastic engaging projections are projected from a printed board 
mounting surf ace of the casing. Also, a^uxiliary projections 

10 are projected in opposition to the elastic engaging projections 
across the printed board with a distance. In the printed board, 
engaging holes to engage with the engaging projections are 
formed for forming the supporting structure of the printed board 
of the electronic equipment. On the other hand, between each 

15 of^ supporting portions of the casing and the printed board, 
elastic member, such as rubber member is disposed within a space 
portion for accommodating tolerance. 

On the other hand, in Japanese Unexamined Patent 
Publication No. Heisei 8-23181, the following technology has 

20 been disclosed- A circuit board has a structure to be tightly 
clamped by first and second rollers. When the circuit board 
is inserted between the first and second rollers, the first 
and second rollers are rotated in a board inserting direction 
by a frictional force. With such construction, vibration^l^^ 

25 becaused in the equipment casing absorbed to protect the 
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circuit board from vibration. Furthermore, the circuit board 
can be smoothly inserted into the casing. 

It is desirable to maintain electrical connection of the 
electronic pp^s mounted on the board in the device body when 
the portable information r^t^o terminal device is subject to 
an impact (external force) due to ^ falling dovf^ or so forth. 

It is also desired that large vibration and/or impactSffii^not 

A 

be transmitted to the electronic parts within the device body 



to maintain electrical connection of the electronic parts and 
10 ^thus notS^be a cause of failure of the electronic parts. 

Also, it is desired to > easily produce the portable 

information radio terminal device resistant against tjxerimpact qJ) 

A 

set forth above. 
SUMMARY OF THE INVENTION 

15 It is therefore an object of the present invention to 

provide a portable information radio terminal device or 
personal digital assistance (PDA) which can maintain 
electrical connection of electronic p^*€ mounted on board 
in a device body when the portable, information r^itib terminal 

20 device is subject to an impact (external force) due to "^ allin g^ 
-doWHor so forth. » 

Another object of the present invention^to provide a 
portable information radio terminal device, in which large 
vibration^ and/or impact will not be transmitted to the 

25 electronic parts within the device body to maintain electrical 



connection of the electronic parts and thus not^;t<^^fee-^cause 
^^p-^^ailure of the electronic parts. 

A further object of the present invention is to provide 
a manufacturing method to easily manufacture the portable 
information radio teinninal device^resistant against t)^e impact 0/) 
set forth above. 

According to t)x6 first aspect of the present invention, 
a portable information radio terminal device comprises: 

a device body; 

an electronic part provided in the device body; and 

an elastic member supporting the electronic part within 
the device body. 

According to ^^h^ second aspect of the present invention, 
a portable information radio terminal device comprises: 

a device body; 

a printed board provided in the device body; 

an electronic part provided on the printed board; and 

an elastic member supporting the printed board within 
the device body. 

In the preferred construction, the device body may 
include a first and second casing to be assembled with each 
other, and the elastic member may be disposed between the 
printed board and the first casing and between the printed board 
and the second casing. 

A direction of an elastic force acting on the printed 
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board from the elastic member disposed between the printed board 
and the first casing and a direction of an elastic force acting 
on the printed board from the elastic member disposed between 
the printed board and the second casing suhstantia2J^^/^L^ match 
5 wp^ a direction of assembling the first and second casings. 

The elastic body may be pressurized by assembling the 
first casing aad the second casing. It is also possible that 
the elastic member is provided at only one side of the printed 
board in the longitudinal direction, and the other ^^jard side 
10 of the printed board in the longitudinal direction is situated 
as a free end. 

The device body may be divided in longitudinal direction 
into first and second halves, and the elastic member may be 
provided only on on^ of the first and second halves where 
15 ^jr.avir^ center ^^^^a^oriiahlB information radio terminal 
device is located. 

A plurality of elastic members may be provided per op^^ 
side of the printed board. 

According to tife third aspect of the present invention, 
20 a manufacturing method of a portable information radio terminal 
device for assembling a first casing and a second casing, and 

housing a printing board between the fir and second casing, 

^ A ^ 

comprises : 

a step of arranging the printed board on one of the first 
25 and second casings via an elastic member; and 
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a step of assembling the other of the first and second 

-5 

casings to the one of the first and second casing^ with 
interpositioning^he elastic member between the other of the 
first and second casings and the printed board, 
5 Preferably, the first and second casings may be assembled 

with pressurizing^the elastic member. 

The portable information radio terminal device according 
to the present invention can reduce concentration of stress 
NsD-J::>e^caused in response to an impact upon ^f ^lling dovg ^or so 
10 forth by holding the printed board assembled in the device body 
by the elastic member, such as. impact absorbing material having 
high elastic force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from 

15 the detailed description given hereinafter with reference to 

-5 

the accompanying drawings of the preferred embodiment^of the 
present invention, which, however, should not be taken to be 
-t ii i ilta L xv e ^J^the present invention, but are^for explanation 
and understanding only. 

20 Figs. lA and IB show tjie first embodiment of a portable 

information radio terminal device according to the present 
invention, in which Fig. lA is a front elevation^, and Fig. IB 
is a^sectiorij^ taken along line A - A of Fig. lA; 

Fig. 2 is a front elevation of a printed board and an 

25 elastic body of t^ second embodiment of a portable information 



radio terminal device according to the present invention; and 
Figs. 3A and 3B show pk^ conventional portable 
information radio terminal device WceoxUiiiy Lu Lliu yrniAiine^^ 
\JjavefHrion^in which Fig. 3A is a front elevatioxj^, and Fig. 3B 
is a section taken along line B - B of Fig. 3A. 

/L A- 

DESCRIPTION OF THE PREFERRED EMBODIMENT S> 

The present invention will be discussed hereinafter in 
detail in terms of the preferred embodiment^of the present 
invention with reference to the accompanying drawings. In the 
following description, numerous specific details are set forth 
in order to provide a thorough understanding of the present 
invention. It will be obvious, however, to those skilled in 
the art that the present invention may be practiced without 
these specific details. In other instance, well-knowp 
structure are not shown in detail in order to avoid unnecessary^ 
ohscnripy ^px the present invention. 

Figs. lA and IB show first embodiment of a portable 
information radio terminal device according to 1;he present 
invention, in which Fig. lA is a front elevation, and Fig. IB 
is a^sectiory, taken along line A - A of Fig. lA. As shown in 
Figs. lA and IB, a portable information ratio terminal device 
1 has a receiver portion la, a transmitter portion lb, a liquid 
crystal display portion Ic and an operation portion Id. A print 
board 2 assembled with, a device body IE is held through an 

A 

elastic member 5. 



As shown in Fig. IB, the elastic member 5 is tightly fitted 

between an upper casing 3 and the printed board 2 and between 

S 

a lower casing 4 and the printed board 2 without any gajj^under ^ 
slightly pressurized condition. If^gap is present, impact 
5 absorbing ability and stress distribution performance be 
lowered. 

When the portable information radio terminal device 1 

is subject^ to an impact due to ^fia- llin g down^or in^ ther reason, 

occurs "(j^u^Wc^v 

a phenomenon^^'tc—catrs^ large vibration^ and deflection^ pjfi the 
10 upper casing 3, the lower casing 4 and the printed board 2 
assembled in the device body IH opetrfs . At this time, vibration 
and deflection between the upper casing 3 and the printed board 
2 and between the lower casing 4 and the printed board 4 
absorbed by the elastic member 5. Also, since bonding ^ ointa ^ 
15 of^ ^c clast TCTrteiRbeg-5--^^^ the printed board is not^slngl^^y--^--- 
and the elastic member 5 does not W^j^o^ fix the printed board 
a^AiUst vibration or deflection, stress concentration can be 
avoided. Accordingly, occiirrelice of large vibration^ on the 
printer board per se can be reduced. By this, CPSs mounted on 
20 the printed board m^b^;>er!r' peel off the printed board 2. 

As shown in Fig. IB, the printed board 2 has a^ length 

(y 

"^"±n-3-lg ngiLuJiiidl d^irec Llui/ - about half of that of the device 
body IH ^t9^^3r^ arranged at approximately^ upper half in the 
longitudinal direction of the device body IH. On a surface of 
25 the printed board 2 opposing to an inner surface of the lo\7er 
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casing 4, electronic parts^^^such as CSPs (Chip Size Packages) 
are mounted. 

Among ^ components in the portable information radio 
terminal device 1, \ x weigh t the liquid crystal display 
portion Ic nec«nes relatively Igjc^et^^^^ ch can bet a large 
proportion We^overall weight of the portable information radio 
terminal device 1. As shown in Fig. lA, since the liquid 
crystal display portion Ic is located ^ upper side or half 
in the longitudinal direction of the device body IH, //gravity 




10 ^^eeirijer of the portable information radio terminal device 1 is 
located at^^upper side of the center portion in the longitudinal 
direction. Accordingly^ when the portable information radio 
terminal device 1 faJLle — down, it inherently fal3^in ^ir^ 
upside-down latfc itudc collidc - a^ the upper side Vo easily cubject -^ 

15 >erimpact[. For this reason, in order to^ojitaiii efficient impact 
resistance, \a: portion hold i n g^the printed board 2^>M\^the device 
body IH wi«i the elastic member 5 i^sP-s^ at^pper side in the 
longitudinal direction of the portable infontiation radio 
terminal device 1 and in the vicinity of the uppermost position 

20 of the printed board 2. 

The printed board 2 is supported only on the side close 
to the uppermost position thereof to^^situate the other end of 
the printed board 2 in the longitudinal dir ction as^free end. 
This works together with.elasticity of the supporting portion 

li. (elastic member 5) of the printed board^ to^^gwitSe appropriate 



....... ^, . . . .. .^^^ ^ -^^ ^ 

degree of elastic deformation in the printed board 2 without 
causing local stress concentration when^ external force is 
applied to the portable information radio terminal device 1^ 
to^cancel energy of the external force acting on the printed 
5 board 2. Accordingly, stress concentration will not be caused 
in^electrical connecting portion of the CSP 6 on the. printed 
board 2 or the CSP per se. 

contact area of the elastic member 5 with the printed 
board 2 and contact area of the elastic member 5 with the 
10 upper casing 3 or the lower casing 4 are substantially the same 



(J 



as each other. The contact area is desired to be as large as 
possible. By providing^large area for supporting the printed 
board 2 by the elastic member 5, stress is not concentrated 
when the portable information radio terminal device 1 is subject ^ 
15 to. impact to prevent the printed board from vibrating or 



^ deflecting. 

^ ^ As set forth above, the elastic member 5 supporting the 



printed board 2 abuts with the upper casing 3 and the lower 



4 of the device body IH. When the portable information 
20 radio terminal ^evice^ 1 is^jg^^ ^n do wn, it tends to fall down 
to ^biit-..onfefy the ground^ fp^ the upper surface of the upper 
casing ^^&o-be--aR^ operation siyzfatri and ^a'' display surface/ior 
"^■^^fcm-a! back surface of the lower casing 4 located on the back 
side ^^be — eaeiiy— cau^re — impa e -tr . ^a ^crim* af-i ng, wt-hh — tStis, the 
25 elastic body 5 abu^^pi^^he surfaces extending in ^'swfSCB-^ ^ 



direction of the upper surface and the back surface of the 

device body IH tTr^rtier^to enhance impact absorbing ability. 

h 

Bonding of the elastic member 5 onto the printed board 
2 and the upper and lower casings 3 and 4 ^is— deiie-bv variou^^Y^ 
adhesive. In this case, corresponding to a bonding force 
applied by the adhesive per s^,^ clamping force^/to depress the 
elastic member 5 onto the printed board 2 from the upper and 
lower casings 3 and 4\-ja ay - a c ^ 
"^lAJ^^aterial and elastic modules of the elastic member 5 are 

selected for effectively absorbing, impact to be exerted onto 

/ 

the portable information radio terminal device 1 upon f^ii^n -f^^U^. 
^0^1 from a height V^^ppe&ejii^*4:fr aormal use condition, and to 
effectively prevent failure of the electronic parts and/or 
peeling off of the connecting portion. 

In the embodiment shown in Fig. 1(b) , the elastic member 
5 is arranged both between the printed board 2 and the upper 
casing 3 and between the printed board 2 and the lower casing 
4. In the shown embodiment/ the elastic member 5 is o onci s tod — ^ 
of mutually separate elastic components respectively disposed 
between the printed board 2 and the upper casing 3 and between 
the printed board 2 and the lower casing 4. However , instead 
of forming the elastic member 5 with ^eparate^if^ wo* elastic 
components, it is possible to form it with a single elastic 
component with a cut out portion for receiving the printed board 
2 therein. 



Upon supporting the printed board 2 by an elastic force 
of the elastic member 5, ^ direction S :o apply ^the elastic f orce 
onto the printed board 2 matches with a direction ^to- ^ting 
^ and a cc ombling ^the upper casing 3 and the lower casing 4 upon Jid 
5 manufacturing of the portable information radio terminal 
device 1 (horizontal direction in Fig. IB). Accordingly, upon 
manufacturing of the portable information radio terminal 
device 1, in the condition where the printed board 2 is placed 
at a predetermined position on the inner surface of one of the 
10 upper casing 3 and the lower casing 4 via the elastic member 
5, the other of the upper casing 3 and the lower casing 4 is 
fitted via the elastic member 5 arranged on the inner surface. 
By this,, the elastic member 5 is properly pressurized with ca€h --^ 

A 



with respect to the upper casing 3, the lower casing 4 
J.5 and the printed board 2 . In this case, between the upper casing 

3 and the lower casing 4, preliminarily molded into predetermined 

A. 

shapes, respectively, the elastic member 5 is disposed tQ*adjust 
the elastic force of the elastic member 5 act^ng-orrtlie printed 



board 2 ( automa tically andoptimalT^ This can be achieved 
20 either in the case where the elastic member 5 is formed \^it1i o/i 
^^separate^Jtwo^ elastic components or in the case where the 
elastic member 5 is formed w>t^ one elastic m^ivhiSl wxtrlT'iAa^- 
cut out portion. 

On the other hand, while not illustrated in the drawings, 
25 the elastic member 5 can be provided only on one side between 



the printed board 2 and the upper casing 3 and between the 
printed board 2 and the lower casing 4. 

Also^ the print^iBr^ board 2 is .in /cantilever. V upport 
^-eondarfeien — as — being s^ supported C^jorf* one end ^oftien in the 
5 longitudinal direction of the printed board 2 (but is supported 
^viitn wide contact surface) in the shown embodiment. However, 
it is also possible to support the elastic member 5 at both 
ends in the longitudinal direction. 

Next, tj^second embodiment of the present invention will 
10 be discussed with reference to Fig. 2. 

As shown in Fig. 2, the elastic members 5 are arranged 
in the vicinity of the CSP^ 6 mounted on the printed board 2 
and are bonded at a plurality of positionpJ^on the printed board 
2. Among a plurality of elastic members 5, of the elastic 

15 members 5 are arranged on both end portions in the longitudinal 
direction of the printed board 2 . The otherj^^awr^f the elastic 
members 5 are arranged in extension along the outer edge portion^ 
of the substantially quadrangular shaped CSPs 6. 

In the embodiment shown in Fig. 2 , a ratio of total contact 
20 area of a plurality ^r^7five in the embodiment shown in Fig. 
2) of elastic members 5 provided on the surface 2aNafid-the-^ 
9strrf^ee-^S^^ersus the area of the surface 2a on the side of 
the printed board where the CSPs 6 are mounted, is about 7.5%. 
It is also desirable to bond a plurality of elastic members 
25 ^ even on the back surface of the surface 2a of the printed 
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board 2. -ift-view^o^s tress distribution or impact absorption^ 
it is desirable to bond the elastic members 5 on^back side3^ 
of the printed board in a ratio of area greater than or equal 
to 5%. Furthermore^ the elastic members 5 provided at a 
5 plurality of positions on both of the surface and back side;/ 
of the printed board 2 can be provided at corresponding 
positions of the, surf ace side and the back side, respectively. 
I In the alternative, it is also possible to provide the elastic 

members 5 at mutually offset positions on the surface side and 
10 the back side of the printed board 2. 

In the shown embodiment of the portable information radio 
terminal device 1, by holding the printed board 2 assembled 
in the device body 1 with the elastic members 5^^of impact 
absorbing materiali st can pr e v er^^solder balls of the CSPs 
15 and the like mounted on the printed board 2, from breaking or 

A 

peeling due to vibration or deflection of the printed board 
2 in response to^exer^tlefp of ^He impact^by fa lling dow^ or other 
reason. 

In particular^f^n the embodiment shown in Figs . lA and 



20 IB, the printed board ^^^assembled in the portable information ^ . 

radio terminal device 1 is held by the elastic member 5,^uch 

as^impact absorbing material , ^^s po s e a between the upper casing 

3 and the lower casing 4. By this, ^ti^^s tress te-trg exerted 

upon receiving. impact due to r ailin g d o w R or so forth, will 
^' QdtCK ^ 

25 not be concentrated W-tfee-oii^ fixed point and be distributed 



to prevent the printed board 2 from causing significant 
vibration or deflection. Furthermore, as shown in Fig. 2, the 
effect can be further enhanced by bonding the elastic members 
5 to a plurality of gortioTrs. 

OAJL, 

It should be noted that while the shown embodiments ^t^k^ 
-eojistxuctian^to support the printed board 2 by the elastic 
member or members 5 disposed between the upper casing and the 
printed board 2 and/or between the lower casing and the printed 
board 2, the present invention should not be limited to a 
construction where the printed board 2 is supported only by 
the elastic member or members 5. When an external force, such 
as^ impact upon '-fa±±±ng do^^ or the like, is exerted on the 
portable information radio terminal device 1, the printed board 
2 is supported at a plurality of positions or with a relatively 
large area or at a displaceable point so as to distribute the 
stress to a plurality of positions or to a wide region in order 
to avoid stress concentration one j>o^irtd:on. Therefore, 
stress can be distributed. 

With the embodiments set forth above, one effect is to 
solve the problem of breakage or peeling off of the CSPs mounted 
on the board. Therefore, ^influence of f a l l i ng d own impact^o€-^ 
the portable telephone can be reduced. The reason is that, by 
holding the printed board with the elastic member without using ^)J[}^ 
scre;^ a portion supporting the printed board becomes wider 

^ 0Jr^ 

to avoid concentration of the stress upon exertion of^impact. 



such as < £alllimz as^, to prevent vibration or deflection of 
the printed board. i 

It should be noted that what is supported by the elastic 
member is not limited to the printed board but can be various^ 
5 boardsSnountin^f the electronic parts^or can be electronic 
part per se. 

With the portable information radio terminal device 
according to the present invention, electrical connection of 
the electronic parts mounted on the board in the device body 
10 can be maintained even upon exertion of impact (external force) 
due to Vallla^ duwix ofthe portable information radio terminal 
device to minimize oossibility of. occurrence of failure of the 
electronic parts. 

Although the present invention has been illustrated and 
15 described with respect to exemplary embodiments thereof, it 
should be understood by those skilled in the art that the 
foregoing and various changes, j^mission^and additions may be 
made therein and thereto, without departing from the spirit 
and scope of the present invention. Therefore, the present 
20 invention should not be understood as limited to the specific 
embodiment ^ Gt ou tabove but to include all possible embodiments 
which can be embodied within X scope encompassed^and equivalent^ 
N-hnrrn f w ith r p^ p r rt t? the feature^set pKit in the appended 
claims. 



APPENDIX B 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 
37 C.F.R. § 1.121(b)(ii) AND (c)(i) 

SPECIFICATION: 

Attached hereto is a marked copy of the original specification showing the changes made. 
CLAIMS: 

7. (Amended) A portable information radio terminal device as set forth in claim 1, 
wherein said device body is divided in the longitudinal direction into first and second halves, and 
said elastic member is provided only on one of said first and second halves where a center 
[gravity] of gravity of said portable information radio terminal device is located. 

8. (Amended) A portable information radio terminal device as set forth in claim 2, 
wherein a plurality of elastic members are provided per [one] side of said printed board. 

9. (Amended) A [manufacturing] method of manufacturing a portable information radio 
terminal device for assembling a first casing and a second casing, and housing a [printing] printed 
board between said [fir] first and second [casing] casings , comprising: 

a step of arranging said printed board on one of said first and second casings [via] with an 
elastic member positioned between said printed board and said one of said first and second 
casings to support said printed board : and 

a step of assembling the other of said first and second casings to said one of said first and 
second [casing with] casings while interpositioning said elastic member between said [the] other 
of said first and second casings and said printed board. 
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10. (Amended) A [manufacturing] method of manufacturing a portable information 
radio terminal device as set forth in claim 9, wherein said elastic member is pressurized upon 
assembling said first and second casings [are assembled with pressurizing said elastic member] 
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